Learning Materials
The course content focuses on: 1) Human Centered Design & Design Thinking -a problem solving approach that enables students to tackle design challenges in teams. 2) Systems Thinking -Helping students understand the world as interconnected systems. 3) Professionalism and Ethics -Helping students understand the role of the engineer in our department and our profession. Learning Communities To facilitate the creation community, the class is divided into "families" of approximately ten to thirteen first year students per family. Each of these teams is led by a pair of peermentors (students in the Madison Engineering Leadership Program). Learning Activities Students are instructed to share and document their process, sources of inspiration, and prototypes through sending tweets to the class Twitter account. The use of Twitter helps us:
1) Create community within and across the department 2) Encourage students to think about their professional online persona 3) Monitor the activity of the class in real time when teams are working in different locations The following are a few of the learning project based activities and methods for assessing learning: group design challenges, presentations, reading quizzes, canvas discussion, and small group discussions. Teams complete place-based design challenges throughout the course. These include a: 1) 1st day design challenge of everyday objects 2) Local design challenge 3) International design competition using the online platform Assessments Below are the guiding statements that were utilized to establish the assessment approach: a) Understanding the first year student's attitudes and perceptions in transitioning from high school to college and into the engineering community. b) Understanding the efficacy of a high impact intervention within the redesign of this cornerstone course for the purpose of aiding students in their academic careers and enhancing student learning. Page 26.509.3 Table 1 . ENGR 101 course outcomes Project-based Learning The majority of the course is built with project-based learning strategies. These strategies are designed to incorporate real-world problems, issues, and scenarios into mini or major projects that are devised to prompt students to investigate, gather, and apply knowledge. Project-based learning aims to engage students in realistic, thought-provoking problems; typical projects present a problem to solve, a phenomenon to investigate, a model to design, or a decision to make 3 . At the core of project-base learning are the following 4 
:
• Students learning knowledge, processes, and methods in order to wrestle with realistic problems they would encounter in the "real-world" • Increased student control over their personal learning • Teachers serving as coaches of inquiry and reflection • Students working in groups The following sections contain the core projects that are a part of the Engineering Opportunity course.
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First Day Design Challenge
The first day of class the first year students are randomly placed in first year families with peer-mentors (MadE Leaders). After "ice breaker" activities within the first year families (1 st Families), the families are assigned their first project as team. The thirty-minute inclass design challenge focuses on improving the user interaction or experience from one of the items in the list below after evaluating all the items:
• Vending machine (e.g. snack, cold beverage, hot beverage, etc.)
• Water fountain • The food court queuing system (i.e. lining up to select, order, and pay for food)
• The food court waste receptacles The items in the list are to serve as the benchmarks for the improvements. The families are prompted to focus on redesigning the service that the item provides or on the object itself. The families had come to an agreement on what the focus should be. The homework portion of the challenge is to compare and contrast benchmarks and their improvements with other similar items located in different parts of campus. The deliverable for the challenge is creating a presentation utilizing seven slides that express the task, document the process, show results, and summarize the project. Physical, analytical, or visual prototypes are highly encouraged. Food Court Study -System Thinking Case Study 5 Students conduct a study of population, consumption and technology within an oncampus food court. Before starting of the study, students in their 1 st Families have to create a hypothesis around the following variables within the categories of people, consumption and technology: people -rate, quantity, gender, ethnicity, age; consumption of food, packaging and utensils -input and output; technology -phones, computers, the family of "i" (pods, pads, etc.), writing, communications, cooking implements, and cash register. During the study, a boundary area approximately ten cubic meters where people are eating is established for observation. Data was gathered for a minimum of sixty minutes without interaction with or impacting the data of other teams. Teams could not be closer than three meters to the focal point of another team. Deliverables for the group project was a presentation with a time limit of seven minutes. Students were tasked with defining their system, summarizing their study (hypothesis, procedures, and results), explaining problems observed in terms of sustainability, providing potential engineering solutions for described problems with reflections on what could be done differently. Human-Centered Design Human Centered Design and Design Thinking is a basic problem solving approach that enables students to tackle design challenges in teams. Human-centered design is a user centered design process that focuses on the end user during all stages: discover, ideate, prototype, and implement. The introduction of packets allowed students within the families to move through each stage during the instruction and application sessions.
Page 26.509.6
Families spent time outside of class to work on the projects tied to the packets. Projects ranged from engineering solutions to encourage low-income families to save money, to enabling access to affordable healthier food choices. GM Ignition Switch -Ethics Case Study Students are instructed to read articles pertaining to General Motors Ignition Switch situation. After reading the articles, each student has to write a one minute impromptu argument on the most important ethical issue as it related to Code of Ethics of the National Society of Professional Engineers.
To further explore the ethical content in the issue, the James Madison University 8 Key Questions (8KQs -an ethical reasoning approach) are used to aid in the determining key questions that could be used to evaluate the ethical dimensions of a problem. The additive properties of using eight lens helps to understand other peoples decisions and helps to decide the most appropriate course of action that avoids harm and seeks to do good. After answering the 8KQs, students read the Kneupper article on structuring an argument based on the Toulmin Model to produce another one argument 6 . Each argument was posted public on the course management system as well as discussed publicly in the application sessions with peer-mentors. A wrap-up of the case study was concluded during an instructional session. Individual Pecha Kucha Video Presentation Reflection is a key tool in introducing the students to the community. The midterm project for the first-year students is to create an individual Pecha Kucha style presentation (twenty slides, each for twenty seconds advancing automatically as someone speaks) based on their own individual understanding of the values and mission of the Madison Engineering Department as it related to their personal values and ethics. The students are asked to take in consideration their 1 st Families, the department, the college, the university and the discipline of engineering. Each student had to create slides, provide a narrative (transcript) and give the presentation to be recorded at the Student Success Center. Each 1 st Family selected one presentation that best fit the collective vision, ethics, and mission of the 1 st Family, department, the college, the university and the discipline of engineering to be viewed by the entire class. IDEO -Ebola Challenge The Ebola design challenge is the culminating class project connected to the Open IDEO platform as part of the USAID Grand Challenge. Students uploaded their individual ideas and prototypes devised by the families in accordance to the timeline set by IDEO. The Ebola challenge provided a means for the first-year students to participate in a project that could result in a better quality of life for others. By uploading ideas, students are afforded opportunities to interact with the experts linked to the project. The interaction with experts is highly encouraged so that the students could use the feedback to iterate and improve on their design. 
Assessment Methods
The current study sets out to utilize qualitative and quantitative methodologies to more fully understand the impact of the current educational intervention with first year engineering students. Elements of qualitative and quantitative research approaches (e.g., use of qualitative and quantitative viewpoints, data collection, analysis, inference techniques) were utilized for the broad purposes of breadth and depth of understanding and corroboration 7 . In this study, the experience of first year engineering students is evaluated for the purpose of better understanding. Procedure This study seeks to gain an understanding of (a) student attitudes and perceptions about college and engineering as well as (b) the efficacy of the first year interventions. The assessment instrument focuses on:
1. Understanding the first year student's attitudes and perceptions in transitioning from high school to college and into the engineering community. 2. Understanding the efficacy of interventions within the redesign cornerstone course for the purpose of aiding students in their academic careers and enhancing student learning. Selecting/Designing Instruments As mentioned above, quantitative and qualitative measures are used to collect data and to understand the impacts of the reimaged ENGR 101. Below contains a description of the tools. Quantitative Data Collection Instruments The transition from high school to college for most individuals marks a very transformative time in their lives. Via observation and the work of Anderson-Rowland, freshman engineering students that have performed well in high school tend to believe that the strategies and habits that aided them will bear similar outcomes in college 8 .
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These students will therefore, believe they require little or no help in being successful in college as an engineering major 8 .
Considering that research evidence has indicated that academic achievement of students is affected by cognitive abilities, motivation, interest and learning strategies 9, 10, 11, 12, 13, 14, 15, 16 , the authors have selected instruments or have modified instruments to gain better understanding of motivated strategies of students for learning, special treatment that students may believe that they are entitled to have, the mindset of students in regards to intelligence, relationship building within the Madison Engineering Department and to undercover attitudes of first year students towards the redesigned first year course.
The Motivated Strategies for Learning Questionnaire (MSLQ) is incorporated into the assessment tool. The MSLQ has been used for more than 20 years and is specifically designed to measure college students. Specifically, it addresses the assessment of college students' motivational orientations and their use of different learning strategies for a college courses. Motivational orientation and learning strategies are important because different approached to learning by students can result in drastically different learning outcomes. Additionally, these approaches to learning can change over time within people, so changes over the course of the semester would not be surprising. There are a total of 15 subscales in the MSLQ, but each subscale can be used alone or in conjunction with any other scale depending on need. The subscales of interest in the present study are as follows:
• Intrinsic goal orientation (a measure that focuses on learning and mastery)
• Control of learning beliefs (beliefs that outcomes are the result of effort rather than luck) • Self-efficacy (beliefs about competence and ability) Ideally, as the semester progress students will increase intrinsic goal orientation -the belief that outcomes are the result of effort rather than luck, and increase self-efficacy.
The Academic Entitlement Scale 17 is also used as an assessment tool. Even with the recent development of the academic entitlement scale, it has been found to be reliable and has been well validated. Academic entitlement is the belief that one should receive a certain grade in a course regardless of actual performance. Students with high academic entitlement take less responsibility for their work and blame external factors (teacher, institution, content) for poor grades. These students are less likely to do well and expect to receive certain grades in class based on effort and not on the quality of work. Ideally, as the semester progresses students' scores on academic entitlement will decrease.
A scale measuring implicit theories of intelligence 18 , as defined by Dweck, is also utilized. Dweck is one of the leading researchers in intelligence research, and her ideas have been mostly supported for more than 20 years. The theory behind this scale is that there are two mindsets that students can have about intelligence: a fixed mindset or a growth mindset. Learners with a fixed mindset view intelligence as set, therefore when they encounter problems they are more likely to give up. Learners with a growth mindset view intelligence as something you can increase so they are more likely to persist when they encounter a problem. Fixed and growth mindsets are not mutually exclusive, but instead student fall on a continuum between the two.
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Modification of Existing Instruments
The University Mattering instrument was revised to become the Madison Engineering Mattering Instrument that was incorporated into the instrument. The revision will be used to assess the attitudes of the first year students towards the MadE Department in general as an entity or whole community. The aspect of interest is the relationships with the people in the Madison Engineering community. The other revised instrument was the General Attitudes Toward Your College Classes. This instrument is based on the expectancy-value-cost framework. The revised instrument was utilized to increase information on the general attitudes of first year students toward ENGR 101 relative to other college courses. The subscales of interest are as follows:
• Expectancy (an individual's anticipated ability to successfully accomplish the task) • Value (an individual's perceived importance for the task) • Cost (how much an individual perceives that he or she has to sacrifice or give up to accomplish the task)
Quantitative Data Analysis The data analysis for the quantitative portion of this project includes primarily descriptive statistics using the statistical tool SPSS. The attrition of students completing the assessment surveys as the semester progressed was high, with an initial sample size of 123 to a final of 28. The large difference in sample size across samples means that inferential statistics are unstable and statistical assumptions would not be met. Additionally, there could be a selection bias, with certain types of students being more likely to fill out the survey than other types. Due to these factors, only descriptive statistics will be reported about the assessment results. Qualitative Data Collection Instruments Reflection questions that were part of the end of the semester course evaluation were developed to gather information to assess changes in attitude towards engineering. For the purposes of this paper the information pertaining to the first question will be presented. The three questions are as follows: 1. As a result of you taking this course, how would you describe your individual feelings about the MadE Community? (Look at what has happened and describe your individual feelings.) 2. As a result of you taking this course, discuss and share an important part of learning, growth and/or development that has occurred as a result of the ENGR 101 experience. (Look at making meaning of the ENGR 101 experience through describing how you have changed because of the experience.) 3. As a result of you taking this course, how do you hope to use the knowledge gained by the ENGR 101 experience to be a better you. (Will you take any actions or make any changes because of the experience?) Page 26.509.10 Qualitative Data Analysis The qualitative results below represent responses of the students to the reflective question that was part of the end of the semester course evaluation. The question was developed to gather information to assess changes in attitude about engineering and new student understanding. The reflections were coded and analyzed for themes using thematic analysis and emergent grounded theory methods 19, 20 . Thematic analysis helps draw out the strands that tie student's experiences together 21 . The use of emergent grounded theory aids in focusing on the participants words and experience to provide valuable insight into the ways participants construct their worlds and in this case, course experiences in Engineering Opportunities. The most common themes are illustrated in table form with the frequency and a student quote that elucidates the theme.
Assessment Results
Qualitative and quantitative methodologies were utilize to gain a better understanding if the activities associated with Engineering Opportunities had an influence on first year engineering students. As a result of the high attrition rate of students completing the assessment surveys as the semester progressed and the possibility of selection bias, only descriptive statistics will be reported about the assessment results within the quantitative results. Therefore, the qualitative results that will be discussed are based on questions developed to gather information to assess changes in attitude by the first year students towards engineering and new student understanding.
Engineering Matters Results
The Engineering matters survey allowed us to start understanding the motives and views of people who are entering the program as first year students. A majority of people entering the program did so because they plan on working as an engineer or attending graduate school for engineering. Most people had heard about the program from institutional information outlets. Interestingly, just as many people cited "a friend or relative" for how they heard about the program, which is surprising given newness of the program. When selecting the institution specifically, the engineering program was the 3rd most picked option after the campus and community. It was also found that the most common majors other than engineering considered are Math or Science Majors and Business majors. Finally, a majority of engineering majors decided to pursue engineering while in high school. The reasons that engineering was picked follows in order: career opportunities, personal interest, and financial incentives. The Engineering matters survey also had questions specifically dealing with Engineering. Initially, most students said they chose the program because of newness of the program, hands on nature, and career opportunities. However, by the middle and end of the semester a design focus was picked more often than career opportunities. The decision to come to the university was both for the university itself and specifically for the program. When asked what engineering is most said problem solving, designing, and applying Page 26.509.11 math/science/physics knowledge. Students said that they most felt like engineers when they were solving problems, building or constructing things, and thinking creatively. A few other findings from the Engineering Matters survey are worth mentioning. The first is that students picked parents as the second most influential decision for perusing engineering after themselves. Another notable finding is that as the semester progressed "hanging out with engineering friends" become a higher answer to "I feel like an engineer when I am". Across multiple questions, students increased in picking "design" as an answer choice as the semester progressed. This shows that students increased the importance they placed on design as the class progressed. Quantitative Results The Dweck theories of intelligence scale, academic entitlement scale, MSLQ Self Efficacy Subscale, MSLQ Intrinsic Motivation Subscale, and the Expectancy-Value-Cost were administered at three different time points during the semester (August - Table 2 , October - Table 3 , and December - Table 4 ). The tables are provided for reference, but a summary of the notable results, broken down by measure, is provided below the tables in Figure 1 . The attrition of students completing the assessment surveys as the semester progressed was high, with an initial sample size of 123 to a final of 28. The large difference in sample size across samples means that inferential statistics are unstable and statistical assumptions would not be met. Additionally, there could be a selection bias, with certain types of students being more likely to fill out the survey than other types. Due to these factors, only descriptive statistics will be reported about the assessment results. The Dweck Theories of Intelligence Survey showed an increase from August (M = 9.81, SD = 4.04) to October (M = 10.48, SD = 3.91), but an overall decrease for December (M = 8.47, SD = 3.01). Lower scores represent a growth mindset, which means that students were more likely to persist when faced with academic challenges. Students with a growth mindset view intelligence as fluid and feel that hard work will result in increased intelligence. This makes students with growth mindsets more likely to succeed. The Academic Entitlement Survey showed increases in Academic Entitlement from the beginning (M = 21.29, SD = 6.93) to the end of the semester (M = 22.72, SD = 8.22), with a peak during the October assessment (M = 23.9, SD = 9.03). Increased academic entitlement means that students felt that external factors such as the instructor or university are responsible for their grade, and that they deserve a certain grade for the work they have accomplished. Students with higher academic entitlement are less likely to succeed because they do not take personal responsibility for their learning. The MSLQ scores showed a decrease during the October assessment for both the Selfefficacy subscale (M = 44.5, SD = 11.03) and Intrinsic value subscale (M = 47.22, SD = 10.41). Lower scores reflect less self-efficacy and less intrinsic, or internal, value which Page 26.509.14 are both detrimental to academic performance. However, both the self-efficacy subscale (M = 50.48, SD = 6.78) and Intrinsic value subscale (M = 51.07, SD = 8.25) had an increase in December. When comparing the August assessment to December, selfefficacy had a net gain while intrinsic value slightly decreased. The self-efficacy increase is favorable because it shows that students were more efficacious about the class and their knowledge of engineering. The EVC scores showed a similar pattern of change as the MSLQ scores, with lower scores during the October Assessment and comparable scores during the August and December Assessment. It is also worth noting that the scores for the October Assessment were leptokurtic for all three subscales, meaning that the distribution of scores were clustered close to the mean resulting in a distribution that is more peaked than normal. High scores are favorable for the expectancy and value subscale, but lower scores are favorable for the cost subscale. The decrease across all three subscales at the midpoint is interesting because theoretically the cost subscale should have a different pattern than the other two subscales.
Qualitative Results
The qualitative results to follow represent students' responses to one of three reflective questions that were part of the end of the semester course evaluation. The questions were developed to gather information to assess changes in attitude towards engineering and new student understanding. For the purpose of this paper the responses to the first question, "As a result of you taking this course, how would you describe your individual feelings about the MadE Community? (Look at what has happened and describe your individual feelings.)" will be explored. The qualitative themes were constructed using an emergent coding strategy as mentioned above. The student quotes below are in the student's words and the researchers did not make additions or modify their written statements. Illustrated in Table 5 are the most common themes and the frequency that they appear in the reflective statements. The MadE Community is a competitive but friendly learning environment conducive to innovative ideas and designs.
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Caring faculty and peers
Great community of individuals that are striving to better the community and solve real world problems I think its great because everyones very accessible and helpful. 6 The common themes from this question center on student's feeling as represented by their statements, that by participating in the Madison Engineering program they have an increased sense of personal accountability, community, sense of belonging, positive outlook for the future, and a better understanding of engineering as a field. In regard to personal accountability students mention, "being inspired to achieve", "having a growing sense of confidence", and needing to "work harder" to be successful. One of the most common themes that has been broken down by sub-category, is a sense of community being most important. The community as represented by student responses is one that is Page 26.509.16
simultaneously caring, compassionate, and creates a sense of belonging, while at the same time acknowledges competition in a positive sense. Students mentioned things like "feeling close to peers", feeling like "I matter", that the individuals in the department "care" and are "ready to help".
Conclusion
This paper describes the structure and assessment of the Engineering Opportunities course. The course used project-based learning strategies within a course structure that was a hybrid between seminars, colloquium, and tutorials class models. The assessment of the course is limited by its sample size due to attrition. The inclusion of multiple data collection methods serves to mitigate the weakness of the smaller quantitative sample size and supplement with qualitative data. Engineering Opportunities provided first year students in engineering a space to transition into the MadE community through design challenges, working with peers, peer-mentors, faculty, staff and individuals in a broader community. Students stated that they most felt like engineers when they were solving problems, building or constructing things, and thinking creatively. Students also indicted that as the course progressed they felt that they were a part of the Madison Engineering Community and placed importance on design.
